. The sources of the resistance genes described here have been recently published (2).
The eight germplasm lines (Table 1) were developed by two to six backcrosses to a single typical plant of Newton, Selection 207 or its selfed progeny, followed by three to five generations of plant selection. During the development of the resistant lines, seedling plants were tested for reaction to Biotype L if the gene provided resistance to Biotype L, to Biotype D if the gene provided resistance to Biotype D, but not to Biotype L, and similarly to Biotype B or Biotype C if the gene provided resistance to only one of these biotypes. The Hessian fly biotypes were those maintained by some of the authors at the USDA-ARS Insect and Weed Control Research Unit, Purdue University. Reactions of genotypes in the Newton background were generally typical of those in the original sources. The genotypes at final multiplication for release were in the F 5 to F 8 generation of selfing following the final backcross.
The eight germplasm lines were tested as seedlings at 18 °C to Biotypes, B, C, D, and L of Hessian fly to verify recovery of typical resistant reactions (Table 2 ). Our procedures have been previously described in detail (3). Reactions were typical of those expected. Plants of lines carrying H10 or H12 gave a more pronounced stunting than others, but most plants grew out of the stunting and were resistant; however, some plants were susceptible (Table 2) . In other tests, the degree of this stunting reaction and expression of resistance has varied with Hessian fly biotype, temperature, and infestation level. Lines with gene H9 have been inconsistent in reaction to Biotype C. In some other tests, selections with gene H9 gave susceptible reactions.
All the lines appear somewhat similar to Newton, but range from 0 to 4 d later in heading and from 10 cm shorter to 7 cm taller than Newton. Similarity to Newton is related to number of backcrosses to Newton. All lines are awned.
The eight germplasm lines offer single-gene resistance to Hessian fly in a background of Newton hard red winter wheat. These offer adequate winterhardiness for testing in many areas of the USA for determining the value of the individual genes in providing resistance to local populations of Hessian fly. They also provide genes in a hexaploid background for use in breeding resistant cultivars or for genetic studies.
Germplasm amounts of seed of these lines may be requested from the corresponding author for five years and thereafter from the National Small Grains Collection, USDA-ARS, P.O. Box 307, Aberdeen, ID 83210. La. 850082FN and La. 850075FHG were derived from a natural outcross involving an unknown frego bract pollen parent and the germplasm line La. HG-065 (GP-314) (6). La. 850075FHG, like its female parent, has a high frequency of gossypol glands (HG) on all aboveground plant parts, including calyx lobes. La. 850082FN is not HG and lacks extrafloral nectaries. Thus, the circumstantial evidence of morphological traits present in La. 850082FN indicates that the pollen parent was frego bract, nectariless, and not GH. A review of such strains planted near La. HG-065 at the time of outcrossing suggests that breeding populations involving Pee Dee 695 (GP-42) (3) and/or T-254 (8) are possible male parents of La. 850082FN and La. 850075FHG.
In field trials from 1987 through 1991 in Louisiana and in the 1990 Regional Bollworm-Budworm Test (grown in South Carolina, Tennessee, Mississippi, Louisiana, and Texas), La. 850082FN produced lint yield 7% higher than 'Deltapine 41' (mean of 30 tests) and 6% higher than 'DES 119' (mean of 25 tests) (2). During the same period, La 850075FHG produced lint yield 6% higher than Deltapine 41 (mean of 34 tests) and 4% lower than DES 119 (mean of 27 tests) (2). In experiments where insect pressure from the BW-TBW and/or boll weevil was high to moderate, the germplasm lines generally performed better than the cultivars. For example, in a 1988 test at Alexandria, LA, when BW-TBW infestation was high (14% damaged squares in the check cultivar, Deltapine 41), La. 850082FN yielded almost twice as much as the check. In a similar test at Baton Rouge, La, in 1989, BW-TBW damage in Deltapine 41 averaged 10% and La. 850075FHG yielded 73% more than that check.
In field experiments at Starkville, MS (4), under complete insect control, La. 850082FN produced lint yield significantly higher than the cultivars DES 119, 'Stoneville 132', and 'Deltapine 50'. When plots were artificially infested with tobacco budworm, La. 850082FN produced >32% more lint that the best cultivar.
Examination of >5000 fruit per genotype in at least nine different tests indicated that the germplasm lines suffered less than half as much BW-TBW damage as Deltapine 41 (2). Resistance to BW-TBW in La. 850075FHG can be attributed to the HG trait and perhaps to other factors. Resistance in La. 850082FN must be due to factors other than HG.
Examination of >2500 fruit per genotype indicated that these germplasm lines suffered <30% as much boll weevil damage as Deltapine 41 (2). Boll weevil resistance in these germplasm lines is attributable to the frego bract trait, which confers a nonpreference type of resistance (7). The level of nonpreference conferred by frego bract appears adequate to reduce oviposition even in large fields where choice of host
